PTRIP-1 and PTRIP-2 Encode rAPS and SH2-B,
and data not shown). Since multiple distinct cDNAs encoding PTRIP-1 individual or multiple tyrosine residues were changed to phenylalanine (Figure 2A and data not shown; Inagaki and PTRIP-2 were obtained most often in our screen (Table 1) , 1988) , either rAPS or SH2-B (Figures 4C and 4D) . Consistent with the finding that rAPS and SH2-B can mediate NGF completely blocked NGF induction of MAPK activity in lacking the conserved tyrosine residues Y55 and Y751 (mutant M1) bound normally to Grb2 (Figure 5B ), demon-SH2-B Mediates Grb2-Dependent and Grb2-Independent strating that the SH2-B-Grb2 association is not dependent upon phosphorylation of these SH2-B residues. In TrkA Signaling
While the interaction between rAPS and Grb2 is partially addition, deletion of the conserved N-terminal prolinerich domain (amino acids 1-28) (M3), both the N-terminal dependent on tyrosine phosphorylation of rAPS, unphosphorylated SH2-B can bind constitutively to Grb2 and the C-terminal proline-rich domains (M6), and the PH domain of SH2-B did not affect its association with (Figure 2C). This observation suggests that Grb2 binds SH2-B through its SH3 domain. To identify domains
Grb2. However, an SH2-B deletion mutant lacking the N-terminal half of SH2-B (M5), which contains the N-terminal proline-rich domain, the PH domain, and a prolinerich motif located between the PH and SH2 domains, did not interact with Grb2 ( Figure 5B ). Moreover, a mutant lacking only the proline-rich region located between the PH and SH2 domains did not bind to Grb2 ( Figure 5C) was for 3 days following the transfection. These axonal neurons expressing M5 survived and maintained long, healthy axonal processes, often with large growth cones, processes were not obviously different from processes of neurons transfected with GFP alone. In dramatic conwhen grown in the presence of forskolin ( Figure 7C ). Therefore, M5 was not generally toxic to sympathetic trast, expression of M5 resulted in a near complete elimination of axonal processes of neurons grown in the neurons; it was only toxic for neurons grown in the presence of NGF. Quantitation of the total number of GFPpresence of NGF. After 2 days, many of the axons of M5-expressing neurons had a broken, granulated appositive axons emanating from explants transfected with expression vectors encoding either wild-type pearance ( Figure 7C ). This degeneration-promoting effect of M5 was only seen in transfected neurons; axons SH2-B or mutant M5, and grown in the presence of either NGF or forskolin, is presented in Figure 7B . The of untransfected neurons were normal in appearance, as determined by phase contrast microscopy or following total number of GFP-positive axons was greatly reduced in M5-transfected neurons grown in the presence of immunostaining with anti-neurofilament antibodies (Figure 7C, insets) 
